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« The characteristics listed in this catalog are
representative average values which may
differ from actual product characteristics.

¢ This catalog and its contents are subject to
change without notice.

«Do not duplicate this catalog without
permission from Hitachi Metals, Ltd.

e Please contact a representative of our
Specialty Steel Division if there are any
questions or problems.
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The definitive high performance die steel
pursuing total cost reduction
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Definitive high performance die steel WhICh can satlsfy several characteristics required for a die-casting die

DAC -M AGIC® DAC-MAGIC 0i5E Features of DAC-MAGIC
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The range of applications of diecast products
for weight saving and recycling is expanding
while awareness of environmental protection
is increasing. This fact requires bigger diecast
products to be produced with higher quality in short
cycle. In order to meet such needs, DAC-MAGIC is
one of the best materials for diecasting which has
not only good heat crack resistance but also good
toughness and machinability.
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Enlarged Products
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Background Requirement of Die Casting Products

BXE1t Y1 JIUAL [ 74
Weight Saving Recyclable Low Cost

=R (BAERZR)
High Quality Appearance (complex shape)

IMPROVEDERODUGTIVITY,
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High Productivity (interior cooling strengthened)
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Reducing Manufacturing Time

EERIFHROMLELE
P E—RISyIHDEL
» KEINLISLKLY
BEFLDSDEINSE
Improvement of Die Life
» Few heat cracks
P Resistant to gross crack

P Improvement of cracking from
cooling channel
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Reduction of Die Manufacturing Cost

P Excellent machinability
» Good hardenability

High strength at elevated temperature and excellent heat crack resistance
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High toughness prevents gross crack of die
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Improved stress corrosion cracking resistance reduces crack problem from cooling channel
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Better machinability than conventional SKD61 improved steel (high toughness type) possible to
reduce manufacturing time and total cost

LR Comparison of Properties
¥ HE Performance
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Stretneg[:]i;)g:aeiluer\éated Toughness Heat crack resistance iﬁg:%%ect&ggiﬁzs
DAC-MAGIC o o o @) O
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SKD61 improved steel © o O = O
(High strength type at elevated temperature)
R )
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SKD61 improved steel o © O o -
(High toughness type)
SKD61(AISI-H13) VAN O VAN A @
BEO>0>A2%

Excellent © > O > A Poor

DACYU—XICBIFBLERIF Position in DAC Series
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Heat Crack Occurrence Mechanism and High Productivity
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If the casting cycle time becomes short, heat cracks occur at early stage.
Die steel with higher strength at elevated temperature and better toughness is strongly

required.
A I B NERRENES
Casting External cooling
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Heat crack = SR )

Tension

m—) [E# 4mm

Compression

£ Die
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Repeated thermal stress
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High productivity Die temperature rise

» Earlier occurrence of «

heat cracks Tension

Compression

&8 Die
J
KEEE LR P EEET AE-REREZE X P 5IRBIGS K
Surface temperature rise P> Degradation in strength Internal-surface temperature > Tensile thermal
difference: Large stress: Large
=REENER HEHEE
Strength at elevated .
temperature important Toughness important

me—koSvoE Heat Crack Resistance
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Compared with conventional steels, DAC-MAGIC contributes to longer die life due to better
heat crack resistance.

DAC-MAGIC M ' 200um

onces | Rl
 DAC55 S
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Number of heat crack generation cycle

*4000 %1 7 IVIRDUE Y T U 558
*Sectional crack shapes after 4000 cycles

(E—hIS5wOER Heat crack test)

I g50c  ®BRA Specimen (45HRC)
Heating
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” : ) peated
High frequency heating coil

¢30

Water spray cooling N

EaoBE 4 Yeilding Strength at Elevated Temperature and Toughness

M BRI NE Resistance to Stress Corrosion Cracking
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DAC-MAGIC has material characteristics that combine yeilding strength at elevated
temperature and toughness needed for heat crack resistance.

#BRBE Heating : 650°C BEAGE : 5409
Quenching : Half temperature time 40min
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DAC-MAGIC has excellent resistance to stress corrosion cracking and suppresses cracking
from cooling channel.

<SRBNBEREERTTIE Actual die simulation test method>

— HREICE S
1#8& Hardness : 45HRC — BEftS
1,100 ; ; ; I Fatigue load is applied
: : : A mechanically.
1,000 » L ..... «
g e
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Number of crack generation cycles AAXBRCAEEICREL-BR

Cracks generated at the hole surface in this test.
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R HITE Machinability ENINIEYFE Heat Treatment
DAC-MAGICIZ. fesR D=0 4 S E U THREIM CEBN., BIREU—R5 1 LDEREP IEEHIIERE  Standard Heat Treatment
15 N =g AN Quenching 1010~1030°C &4 Rapid cooling
SRERUEIRANDERICEBULE T,
B - . . . ) . $RL Tempering 550~ 640°C
DAC-MAGIC has much better machinability than conventional SKD61 improved steel (high A—
toughness type) possible to reduce manufacturing time and total cost HIYFE Recommended hardness
) H/VE Small/Medium size dies 45~52HRC
——, — W — . . —_— pinl) i i ~
1. &EDSIPAZIVINLT High Feed Radius Milling KA Large size dies 42~46HRC
CINTSR44> S o 3 N - . . .
- He e g ¢63‘,§,;‘£U(5~‘/‘7’;<E)b(EI_\"Z‘V—)I/-ASF;TSOGSRA) 1 ABEERES Quenched & tempered hardness T SANZSREREE  Continuous cooling transformation curves
S {24 —h: JX1060 (B3LY—JL-WDNT140520 60 ‘ ‘ ‘
= 180 —T - YIHIEE Ve=90. 130, 180m/min % & Fz=1.3mm/% J ABE Quenching Temperature :1030°C B AEBE Q hing Te ture : 1030°C
3 g I Annealed AR AoXAc=i 0x42 F—N—\o=100 1 ! : 1 5t AmfE Quenching Temperature :
£ 4s0 DAC-MAGIC condition hadencKionil et - mm R AN | 1(1)88 R
2 l\ \'\ <Cutting conditions> | | : : A1 Cooling speed
£ 120 \- \ Cutter: ¢63 high feed radius mill (Hitachi Tool Engineering, ; ; ; ; ) 900 -~ =g e
3 DAC55 TYPE ASRT5063R-4) = 50 : : : : /Aol D N N0 N N N N N N N
a0 ® Insert: JX1060 (Hitachi Tool Engineering, TYPE WDNT140520) &J ! ! ! ! (0] LY
% Cutting speed Vc=90, 130, 180m/min I _§ 700 s PP DT P P
= 60 . . . . . . Feed Fz=1.3mm/tooth \!; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S 600 S ~12 (C/min)
g 0 20 40 60 80 100 120 140 Cutting depth and width Ap X Ae=1.0 X 42mm o o
FEFETEA 0.3mmICE]E § 2E TOIRIRER (min) Overhang=100mm £ £ 500
Cutting time until wear width reaches 0.3mm. (min) *Air blow, Single tooth S 40 2 400
T i I i
i i i #® 300
W ry XU S A . .
2. FRUJVINI Drilling & |.||—o— % 0il Cooling | . 500
ETPTRN " —— F540 100
WANTAE Work HERBDORIVEEFEIRIR State of drill wear after test %Ea}ﬁg;m% RSy TR F/5409
(B —L-BHE+ 30 Half Temperature 0
YFE Flank ~—> Margin <UVAE Rack face TH/05WHNSB0590-TH) Time 40 min 8RS Time (min)
?JFEF V1C;50IT/1/min o5 ; ‘ ; ‘ SAE) ime (min
DAC-MAGIC H ﬁ$é4mnﬁqmnrev_ 300 400 500 600 700
;}Eﬁggﬁ Iggc:m? e 1B Tempering temperature (°C)
B AREEFENE Max wear width #WHIMEE: 45HRC
=0.10mm [N <Cutting conditions>
Tool: $5.9 ultra-hard OH non-step borer
EFE Flank ~—> Margin <A Rack face (lIltitac:hi LooTlﬁ/rz)gsic\?:;\i%géosgo ™ ! F .
™ ultra-hard+ -
Cutting speed Vc=50m/min %IE H"J4§ I‘i PhySICaI Prope rtles
Feed f=0.12mm/rev
DAC55 Hole depth H=24mm
Water-soluble cutting fluid: Internal oil
SR AREEREIE Max wear width supply ) ) B AR1RE(X108/°C)
S " i RO TRREDTEE || woE
Thermal expansion coefficient (X 10-%/°C) S ELCONOUCINEY I T T
. . .. Average value from 20°C to each temperature
3. {REFRINTEH]  Simulated Die Machining Example ; - ; - - - - (GPa)
— - - . . - 200C 400C 600C 20C 200C 400C 600C
(MBEEXDSIYF7AZIVINT High feed radius milling T
#HNITA Work TEEEFEIR State of tool wear 1/ Cutting chips 7+ f\fs%ﬂ?f;) (Riry=TB004S DAC-MAGIC 13 123 181 a7y 809 348 38 210
%%‘.IFZOOmn;J gﬁ;lgi;??(im/min
EYE=1mm/ ARE=0.7
@§§61 Bnrmn" iii)—iz}§=24:£)rr?1m/min DAC10 11.2 12.0 12.7 26.1 31.1 33.0 34.5 210
£1iAE=36mm
DAC-MAGIC ’ J T7=78- T I=BEELH DAC55 1.3 12.1 12.8 26.2 20.8 327 34.1 210
<Cutting conditions>
Tool: ASR4050-4 (Hitachi Tool Engineering)
= . . TB6045 (¢p50-4 teeth
EEFENE Wear width © 0.13mm Protrusion=20(gmm eeth) DAC 11.3 12.2 12.8 24.6 29.5 31.0 32.6 210
Cutting speed=96m/min
— Feed=1mm/tooth Cutting depth=0.7mm
Rotation=610min-" —1
Feedi d=
DRSS e / / f e BRRE Application and U
Cut width=36mm
Air bl 253 Ication an Se
_ X V\;:)rkgvAvnnealed pp
EEFENE Wear width : 0.25mm condition
A& S ffl HFSh239R RS
. o= - TS
@)M—=ILIZVRZJVIII Ball end milling %ib EZ%I)zmo (Elﬁ‘éj—élljrgl;lél—1l~1(819-%) Use Product example Expected effect Related characteristics
=, mm %= m/min
EWE=015mm/T  ENAZEE=0.5mm ) a—JOyy KEIhLIZ<WK ]t MshBEREhWE
FONTHF Work DAC-MAGIC DAC55 e int R i A 77 ik ~ T =
Domeoamn | mET0somm/mn BLAHRN Iyvar -2 E—h5uoHE M —h 57
I7-TA-  T-7=RABRUH(45HRC) ) o Cylinder block Resistant to gross crack Toughness, resistance to
<Cutting conditions> Die casting in general use o Improving die life due to heat stress corrosion
TEES Tool:EPET2100 ﬁHi}gcgg)TOO' Engineering) Transmission case crack development Heat crack resistance
i=h coated (¢10- N ~ . >
TR Protrusion=200mm - Cuting spee= 110m/min ATAXEAH AR TIVIRA—Ib ,Sﬁ-;fﬂﬂp\ba)f%unimﬂ Rﬂﬁjpﬁ?}}@%%ﬂhﬁ .
Cutting demthe.5 ) ) ) uppression of cracking esistance to stress corrosion
State of tool e o ﬁgté;gn:%%ogminmm Squeeze die casting Aluminum wheels from cooling channel cracking
i 4 eeding speed= - - — —
wear FEREIE Wear width FEFEIR Wear width Josomm/min WEEAAHAN TS E—hTSo T e —h 5y ik
0.03mm -0.05mm Arblow Precision die casting Electric parts Improving die life due to heat | Heat crack resistance
Work=Heat treated crack development
condition (45HRC)




